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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOImero o0pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMBbl, U
OCHOBHBbIX ToyNokeHuii «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3alUy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYpPhI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHUs CPEACTBAMHU YUEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1ened W MPUHILMIOB, XapaKTEePU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XUMHS cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HaIlpaBJICHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTSAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBSA3M, KJIaCCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUYECKU MaTtepuan H (PaKTOJOrMYEeCKHUE CBEIAEHUS O BElIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHeHHEe (YHKIUNA OSTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEPHOCTSX IIpoTeKaHus nonosiHAgercss B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXEHHUSI K IPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IIONOJHEHUsS 3HAHUM, pEIICHUS WHTEUIEKTYaJbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
bunocockux uAeH, TaKMX KaK: MATepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (hakKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUUYECKHUX MpoldiieMm, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronmMxcss NPHUHATHIE MNPOrpaMMON IO XUMHUU MOJAXOJbl K OINPEIeTICHUI0
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nH(pOpMaIK, HEOOXOIMMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKM 1eJied HM3Yy4eHHUs NpelMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJIeW H3y4EeHUS
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHON TOYKE 3pEHUS TJIABHBIMH LIEJSIMH HM3YyYEHHs MpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX PA3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHUYECKHX peakUuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpaMMe M0 XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30BaTEbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ ATUM NpU U3Y4YEHUU IMpeaMeTa «XUMHS» JIOMUHHUPYIOIIee
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pelIeHus mpoliieM, Moucka, aHajau3a u 00paboTku MHGOpMALIHH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsSI OMbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U MPUPOIHYIO CPEY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYalIbHBIX W TBOPYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS TI0 XMMHU B COOTBETCTBHH C KU3HECHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpPEMEHHbIE MH(OPMAIOHHBIE TEXHOJIOTUH JJIsl TIOUCKA U aHaNHu3a y4eOHOU u
HAYYHO-TIONYJISIPHOM MH(POPMAIUK XUMUYECKOTO COACP KaHuUSs;

(dbopmMupoBaHKE U PA3BUTUE Y O0YUAIOIINUXCS ACCONMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOII0IaTeTbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUUM M TPOBEACHUM XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOOydarommxcsi yOeKIEHHOCTH B T'YMaHHCTHYECKOM
HAMPABJICHHOCTH XWMHHU, € BaXXHOW POJHM B PEHICHHH TIIOOATBHBIX MPOoOIeM
PaIMOHATBFHOTO TPUPOAONOIB30BAHHUS, TIOMIOHEHHS YHEPTETHISCKIX PECYpCOB U
COXpaHEHHsI TPUPOJHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHHUS K TPUPOAEC M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETEHHS OIbITa
UCTIOJIB30BAHUSI TIOMYYCHHBIX 3HAHWUN Il TPHHATUS TPAMOTHBIX DEUICHUH B
CHUTYAIIHUSX, CBI3aHHBIX C XUMHUYECKUMHU SIBJICHHUSIMH.

B yueOHOM mnaHe cpenHero oOmero oOpa3oBaHUsS MpeaMeET «XUMUS»
©a30BOro ypoBHsI BXOJUT B COCTaB MPEAMETHON 00sacTi «ECTeCTBEHHO-HAYyUHBIC
PEIMETHI».

BocnuraTensHbIi TOTEHIMAT OCYIIECTBISIETCS B CIIEAYIONINX (popMax:

- IloGyxnenne oOyuaromuxcsi coOMOAaTh HAa YPOKE OOMICTPUHSATHIE HOPMBI
MOBE/ICHUS, MpaBuiIa OOIIEHHS CO CTApIIMMHU (IIEJArorHyecCKuMy pabOTHUKAMU) U
CBEpPCTHUKaMH  (OOy4arOlmIMMHMCS), TOPUHLMINBI  Y4EeOHOHM  JAMCLUMIUIMHBI U
CaMOOpIaHU3ALUH.

-- [IpuBneyeHre BHUMaHUs O0yJaIOMIUXCS K IICHHOCTHOMY aCIeKTy M3yd4aeMbIX Ha
ypOKaxX TPEIMETOB, SIBICHUH, COOBITHH depe3: IEMOHCTPAIUI0 OOYYarOITHIMCS
IPUMEPOB OTBETCTBEHHOTO, IpaXkIaHCKOTO MIOBCICHHUS, MIPOSIBIICHUS
YEJIOBEKOIFOOMS M TOOPOCEPICUHOCTH.

- OOpailieHue BHUMaHMs HA HPAaBCTBEHHBIE aCTEKThl HAyYHBIX OTKPBITH, KOTOpBIE
M3Yy4aroTCs B JNAHHBIM MOMEHT Ha YPOKE; Ha APKUX ACATENIEH KyJIbTYPbl, YUEHBIX,
IIOJIMTUKOB, CBA3aHHBIX C U3y4aeMbIMU B JTAHHBII MOMEHT TEMaMH, Ha TOT BKJIAJ,
KOTOpPBII OHHU BHECIA B pAa3BUTUE HAIIEWM CTpaHbl M MHpA, HA JOCTOMHBIE
IoApakaHusl MPUMEPHI UX KU3HU, HA MOTUBBI UX IIOCTYIIKOB.

- Ucnonk3oBaHue Ha YpOKax I/IHq)OpMaHI/II/I, BanaFI/IBaIOH_ICﬁ Ba)XXHBIC COIIMAJIBHBIC,
HPaBCTBCHHBIC, 9 THYCCKUC BOIIPOCHI.

- Hcnonp30BaHHWE BOCHUTATENIBHBIX BO3MOXKHOCTEM COJEp)KaHUSA Y4EOHOIO
npeamera ais  (GopMuUpOBaHUS Yy OOYYAIOUIMXCS POCCUHCKUX TPAAHIIMOHHBIX



JyXOBHO-HPaBCTBEHHBIX M  COLMOKYJBTYPHBIX IIEHHOCTEH yepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHUs, 3ajad JUIsl pPELICHMs], MNpOOJIEeMHBIX
CUTYyalUi AJ1s1 OOCYX/I€HUs B KJ1acc.

- I/IHI/IHI/II/IpOBaHI/IG O6C}0KI[CHPII>1, BBICKA3bIBAHUM CBOETO MHCHMSI, BI)Ipa6OTKI/I
CBOCT'O JIMYHOCTHOI'O OTHOIICHHUA K NU3YyTaCMbIM CO6I>ITI/IHM, SABJICHUAM, JIMIIAM.

- Brxiroduenwe B ypoOK HWIPOBBIX MPOLEAYp, KOTOpbIE MOMOTAIOT MOAJIEPKATh
MOTHBAIIMIO OOYYarolUUXcsl K MOJYYCHUIO 3HAHWM, HATaKWBAHUIO TMO3WTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWM B KJacce, IOMOralT  YCTAaHOBJICHUIO
no0poKenaTeabHOU aTMoc(ephl BO BpeMsi ypoka.

- IlpumeHenne Ha ypoOKe€ HWHTEPAKTHBHBIX (OpM paldOThl, CTUMYJIHPYIOIIMX
MI03HABATEIbHYIO0 MOTHBAIIMIO 00YYaOLIUXCS.

- [IlpumeHenue rpynmnoBoi paboThl WK pabOTHI B Mapax, KOTOPbIE CIOCOOCTBYIOT
Pa3BUTHUIO HABBIKOB KOMAaHJHOW pabOThl W B3aUMOJCUCTBUIO C JPYTHMMH
O0Oy4arOITUMUCH.

- BpiOOp ¥ wucCnoib30BaHUE HA YpPOKax METOAOB, METOJMK, TEXHOJOTHUH,
OKa3bIBAIOIIMX BOCIUTATEJIBHOE BO3JICHCTBHE HA JMYHOCTh B COOTBETCTBUHM C
BOCIIUTATEJIbHBIM HJICAJIOM, 1IEJIbIO M 3aJ]Ja4aMy BOCITUTAHUSI.

- NaunuupoBanue v nojiep>kKa UCCiaeI0BaTeIbCKON IeATeIbHOCTH TKOJIBHUKOB B
dbopMe opraHuzanMy TPYMNIOBBIX W HMHIWBUIYATBHBIX HCCIEAOBAHUNA (MHHHU-
WCCIICIOBAHM), BKIIOUEHHUE B YPOK PA3JIMYHBIX HCCIICOBATCIBCKUAX 3aJaHUA U
3a7a4), 4YTO JaeT BO3MOXKHOCTh  OOydYaloImMMCsS  TMPUOOPECTH  HABBIKU
CaMOCTOSITEIILHOTO ~ PEIICHUS TEOPETUYECKOW TMpOOJIEeMBbl, TEHEPUPOBAHUS U
oopmiteHHsT COOCTBEHHBIX THITOTE3, YBAKUTEIIEHOTO OTHOIICHUS K UYKUM HJICSIM,
MyOJIMYHOTO BBICTYIUICHUSI, APTYMEHTHPOBAHUS WM OTCTAaWBaHUS CBOCU TOYKHU
3pEHUSL.

- YCTaHOBIEHHE YBa)XKUTENIBHBIX, JOBEPUTENIbHBIX, HEPOPMATIbHBIX OTHOLICHUN
MEXIy YUUTENEM U YYCHHKaMH, CO3JaHie Ha YPOKaxX 3MOLUOHAIbHO-KOM(pOPTHOU
CpEIBL.

OO11ee yuCiio 4YacoB, OTBEAEHHBIX AJIS U3YUEHHs] XMMHUU, Ha 0230BOM ypOBHE
cpeaHero oomiero oopaszoBaHus, cocrapiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Hefento), B 11 knacce — 34 yaca (1 yac B Hefieno).



COAEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OPraHUYECKHUX
coenuHenuid A. M. bytiepoBa, € ocHOBHbIE 100XKeHUA. CTpyKTypHbIE (DOPMYJIBI
opraHudeckux BemecTtB. ['omonorus, wu3oMmepus. XHUMHYECKass CBS3b B
OpPTraHUYECKUX COECIMHEHUSAX — OJJUHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KinaccupuKauu opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAXKHEUIINX MPEICTABUTENEH KIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
OMKCAaHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILIEHUIO OPIAaHUYECKUX BEUIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAa. MeraH W 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakiuu 3aMelieHus] U TOpPEHUs), HAaxXOXKJIECHHWE B MPUPOJE, TNOJyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJIMMEPHU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TpPOCTEHIINHA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHUE, (U3MUECKHE W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTwueckas CBsI3b MEXIy YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKLIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHEe. BoJopoaHble CBSI3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl peakiMsi Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nyeckue U XUMHYECKHE CBOMCTBA (pEeaKIUU OKHMCIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjiacca KUCIOT, Peakiysl 3Tepu(pHuKalum), MOJTy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.



YrineBompl:  cocTaB, KiacCHUKAIUsA  yriaeBoAoB (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIHMPTOB, KAa4E€CTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
IPOBEICHHE MMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB HIIM MPOIYKTOB PEAKIIUN).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoaHBIE BBICOKOMOJEKYJSpHBbIE coeanHeHus. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, IHATypalusl, KAYeCTBEHHbIC peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUI:
HaOII0/ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypalus OCIKOB MpU
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJCKYISPHBIX COCIUHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannszanust MEXIpeIMETHBIX CBA3EH MPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTeCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH (PaKkT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKONAEMbIE, TOILIUBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/iejieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(DUTYpaIlKsi aTOMOB.

ITepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUUYECKHX JJIEMEHTOB W
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue NepUoANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHAsl HEMOJISIpHAs M TOJISIpHAsi, MOHHAsS, MeTaluimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEMHEHUM. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUA U MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U ciadblie aneKkTponThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaun «lleproguyeckas cucteMa XUMHYECKUX 3ymemeHToB JI. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOpPA, pEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATUSI «MaccoBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpoa, cephl, hocdhopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. [lonoxenne meramnoB B [lepuoguyecko cucTeMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWINMX META/UIOB (HATpPUH, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTaibl U CIUIaBbl», O0Opa3lloB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe W OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaumn.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMuu B 0O€CIEUEHUM KOJOTUYECKOM, YHEPreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BEIIECTB M MATEpPUAJIOB: BaXKHEWILHWE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MACHOTO MCIOJNb30BAHUS MPENapaToB OBITOBON XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, TaKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



dusuka: MaTepusi, JHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHUU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OoOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS NpeAMeTa «XHMHsS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIHMi 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBAThCSI B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU IIEJIO0CTHOU
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
[EJIU U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CAVMHCTBE YYEOHOW ¢ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
W HJealaMUd POCCUHCKOr0 TPaKJAHCKOrO OOIIECTBA, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpPaBWIAMH  TOBEJEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00yJaroIMXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaxkaroT
c(hOpMUPOBAHHOCTh OIbITA IIO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4Jaronmxcs Mo peaju3alyy NPUHATHIX B 00IeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTH IpPU CO3IaHHUU
y4EOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOUIEHUS K HMCTOPUYECKOMY M HAyYHOMY HAcCJIEIHIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHUE IIOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMIoIeHus TpaBWil O€30MacHOTO OOpalleHHusl ¢ BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSl TOCTEACTBUNA W HENPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUM MPAKTUYECKHX 3ajad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECCKOMY M3yUCHUIO MPOGeCcCuil pa3IunyHoro pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIIOJAAM TPYIa U pe3yabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTKEHUW XUMHH JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUN U MIPEIOTBPAIIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSATH HJICOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
(bopMHpPOBaHUN PAIMOHATBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AINU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BaXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHUM MEAMIIMHBI, OOECIICUEHUU YCIOBUM
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NOJIy4aeMble 3HAHUS U1 aHAIM3a U OOBSICHEHHUS SBJICHUI OKPYKAIOLIEro Mupa u
MPOUCXOSIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHust mpo6sieM B PeabHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K NO3HAHMIO U UCCIIEN0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOEHHOCTSIM TpyZa B pa3iIM4HbIX cepax NpohecCuOHAIbHON
NEeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TOHATHUS, OTPaXKAIOITUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayYHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue (byHKIIMOHATIBHOM
I'PaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00yUYarOInXCs;
CIIOCOOHOCTH o0y4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHMKATUBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABAaTEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBATB;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aMMOCBS3b,



WCITOJI30BaTh COOTBETCTBYIONINE MOHITHS ISl OOBSICHEHUS OTIASIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHbIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HaOII0OaTh 32 XOIOM
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM UM TPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIMTepaTrypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IOCOOUSs,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynpoBaTh 3alpoChl U MPUMEHATH Pa3IMYHbIE METOIbI MPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Npu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaan3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISATh CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO HMX pEIIeHUs € Y4ETOM IMOJNyYeHHS HOBBIX 3HAHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI



opupoabl, B  (HOPMHPOBAHUM MBIIUICHUS H  KyJbTYphl JUYHOCTH, €&
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M NPUPOIHON
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, M a30TCOJAEpX AIIUE COCAMHEHUS, MOHOMEp, IMOJHMMEp, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUsSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH yCTaHAaBIMBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoir Homenknarype (IUPAC), a Takke NpUBOAUTH TpUBHUAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS TPUMEHATHh IIOJOKEHUS TEOPHUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, STaH, ATUJICH, MPOIWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHCTEMOW 3HAHHK 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWM, I[BETHHIE PEaKIIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peaknuii 1 HOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIhTATOB,;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



COPMHUPOBAHHOCT, ~ YMEHHH  COOJIFOJIaTh  TpaBWJIAa  SKOJOTHYCCKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IICIIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

Ui CHETBIX H  CcHa0OBUAANIMX OOYYAIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJH XHMHUH B TO3HAHUMU SIBJICHHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pElISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBSI3b
(KoBajieHTHas, MIOHHAs, METaJUTMYeCKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHMS IPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJY4YeHUN U 0€30MaCHOM HCTOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



chOpPMHUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHBIC MPU3HAKUA TOHSTHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPaBHEHMM XHMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUTMYECKasi), XapaKkTep Cpebl B BOAHBIX paCTBOpPaX HEOPTaHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEIMHEHUMN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETHUYECKOW CBSI3U MEXIYy HEOpraHU4eCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuy, U3MEHEHUIO CTENEHEW OKHCIEHHUS! 3JIEMEHTOB, 0OpaTHUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCT, YMEHUN TMPOBOJIUTH PEAKIHH, TMOATBEPKIAIOIIHIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeiicTBus (npunuun Jle llatense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOT O IPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOLIUX B pEaKIUU
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJI0OM W JlabopaTOpHBIM OOOpYJOBAaHUEM, a TaKXKe MpaBuia OOpaiieHus ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE Cpedbl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
yYpaBHEHUN COOTBETCTBYIOIIMX peaKIHil U (HOpMYIUPOBATh BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHEeT U Apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOMAaTh  TpaBWja  AKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYMOBOH JESITEIBHOCTH B IICIISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAIICHUS MX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL CHENBIX M CHa0OBHIAIIMX OOYYalOIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
KouunuyecrBo
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ 4acoB
NMPorpamMmbl o0pa3oBaTejibHbIE
pecypchl
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPTraHUYECKOH XUMUM
[IpenMeTt opraHuYeCKON XUMUU.
11 Tgo HI/IS[ CT poeHI/Iﬂ OpraHUYECKUX 3 bubmmorexa [IOK
' p p _ p https://m.edsoo.ru/7f41a636
coenunenuit A. M. byrneposa
Wroro mo paszneny 3
Paznea 2. Yraesogopoasbl
21 IIpenenpHbIe yriieBOAOPOABI — 2 bu6mmoteka [IOK
' AIIKaHBI https://m.edso0.ru/7f41a636
99 HenpenenbHbie yrieBogopoab: 5 bubnmnoreka HOK
' aJIKCHBI, aJIKaJUCHBI, aJIKHHEI https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2. A 2
3 POMATHHCCIHE YIIICBOROPORH https://m.edso0.ru/7f41a636
94 [IpupoaHble HICTOYHUKHU 3 bubmuoreka [JOK
' YIIIEBOIOPOOB U UX MepepadboTKa https://m.edsoo.ru/7f41a636
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kamue opraHu4ecKue coeTuHeHHus
bu6nuoreka [IOK
31 Criupret. dexon 3 https://m.eds00.ru/7f41a636
3.9 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 7 bubnmnoreka [JOK
' Cnoxubie 3GupbI https://m.edsoo.ru/7f41a636
bu6nuoreka [IOK
33 Y TIeBOMEL 3 https://m.eds00.ru/7f41a636
Hroro no paszneny 13
Paznen 4. A3oTconepskaniue opranHuyeckue coeIuHeHus
bu6nuoreka [IOK
4.1 A A .b
MIHBL AMHHOKHCIOTHL. bEKH 3 https://m.edso00.ru/7f41a636
Hroro no paszneny 3
Pa3pnen S. BoicokoMoOJIeKy ISIpHbIE COeIMHECHUS
but6mmoreka [IOK
5.1 IT .K .B 2
FlACTMaceH. Rayayi. Bonokna https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

I[TPOTPAMME




11 KIIACC

DJIEeKTPOHHbIE
KouunuyecrBo
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ 4acoB
NMPorpamMmbl o0pa3oBaTejibHbIE
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbBI XUMHH
Crpoenue atomoB. Ilepuonnueckuit
11 3aKkoH U [lepuoauueckas cucrema 3 bubnmoreka [JOK
' XUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubnmoreka [JOK
' BELIECTB https://m.edso0.ru/7f41a636
bubmuoreka [JOK
1. X
3 FMUHECKHE peakitin 6 https://m.edsoo0.ru/7f41a636
Wroro mo paszneny 13
Paznen 2. Heoprannueckasi XuMus
bubmuoreka [JOK
21 Merasi 0 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2.2 H 9
eMeTaLIEt https://m.edsoo.ru/7f41a636
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX 2 bubnuotexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMMS U )KU3Hb 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanuectBo Jlata JJleKTPOHHBbIE HU(PPOBHIE
Tema ypoka 4acoB o0pa3oBaTe/bHbIE
n/n U3YyYeHHUs
pecypcsbl
[Ipenmet oprannyeckoit

1 XUMUH, €€ BOBHUKHOBEHHE, 1 Bu6munoreka LIOK
pa3BUTHE U 3HAUCHHE. https://m.edso0.ru/3686e6f5
CraproBas quarHocTHKa
Teopus crpoenus

5 OpPraHHYECKHUX COCI[.ITIHGHI/II/I 1 Bu6muorexa LIOK
A. M. byrieposa, e https://m.edso0.ru/8d39f5c8
OCHOBHBIE MTOJIOKEHHUS
[IpencraBnenue o
Kiaccuukanum
OpPraHHYECKUX BEIIECTB.

3 HoMEHKIATYDA 1 bubnuorexa [IOK

P https://m.edsoo.ru/c212dd21
(cucremaTuyeckas) u
TPUBUAITBHBIC HA3BAHUS
OpPTaHWYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOCHHE, 1 Bu6nuorexa [IOK
TOMOJIOTHYECKUH PsjI https://m.edsoo.ru/25a14636
MeTtaH 1 3TaH — Bt LOK

5 . 1 noIMoTeKa
HPOCTEIIIHE HPCACTABITEH https://m.edsoo.ru/259b0a5b
AIKaHOB

5 AJIKEHBI: COCTaB U CTPOCHHE, 1 Bu6nmorexa [IOK
CBOMCTBa https://m.edsoo.ru/273b0ale
OTWIIEH U IPOIHJIEH — Bt LOK

7 OCTeHIINe MPeACTaBUTE 1 HOJIHOTCKA
HPOCTEIHIIIHE HPSACTARRIEIT https://m.edsoo.ru/21069ccd
AJTKEHOB
[Ipaktuueckas pabora No 1.

8 «[lony4yenue sTuieHa u 1 bubnmnorexa [IOK
W3ydEHHe ero CBOHCTB» https://m.edsoo.ru/0941eed8
Ankanuensl. byraguen-1,3 n

9 MeTmI0yTaauen-1,3. 1 BuGmmorexa ITOK
Homyuenue cuureruieckoro https://m.eds00.ru/04298c0a
KaydyKa U pe3UHbI

10 AJIKUHBIL: COCTaB B 1 bubmuoteka [IOK
0COOCHHOCTH CTPOCHUS, https://m.edsoo.ru/68b6cc4c



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/68b6cc4c

TOMOJIOTUYECKUH PSI.
AneTuieH — npocreimumi
MIPEICTABUTENb AIKUHOB

1 Bolunciienus 1o ypaBHEHHUIO Bu6munoreka LIOK
XUMHYCCKON PeaKIuu https://m.edsoo.ru/5db8e526
12 Apenbl: 6€H301 U TOJIYOJI. Bu6muoreka LIOK
TOKCUYHOCTH apEHOB https://m.edsoo.ru/a92a7094
I'enernueckas cBsA3b
13 YITICBOZIOPOAL0B, bu6nmoteka [IOK
MpUHANUICKAIIHIX K https://m.edso0.ru/6f717d09
pa3IMYHBIM KJ1accaM
[IpupoHbIE HCTOYHHUKHU
JIEBOJIOPO/IOB: IIPUPOIHBII
14 Z; u HOHI})ITHBIC H(f(bfsmme bubmorexa [JOK
. https://m.edso0.ru/69b3398b
ras3bl, HepTh ¥ MPOIYKTHI €&
nepepaboTKu
[IpupoHbIE HCTOYHHUKHU
JIEBOJIOPO/IOB: MIPUPOIHBII
15 Z; U HOHI})ITHBIC H(f(bfsmme bubmorexa LOK
. https://m.edsoo.ru/21f9de78
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu
16 KonTponbHas pabora no
pazaeny «YTieBOAOPOIbI»
ITpenenbHBIE OTHOATOMHBIE i oK
noInoTeKa
o CTIMPTRL: METAHON H STAHOI. https://m.edsog ru/df04c5cd
Bonoponnas cBs3b
18 MHOroaTOMHBIE CITUPTBHI: Bubnunorexa LIOK
STHJICHIJIUKOJb U TIIMIEPUH https://m.edsoo.ru/ee4d84aa
@DeHOII: CTPOEHUE MOJIEKYJIBI,
19 buznyecKkue 1 XuMHUYECKHe bubnmnorexa [IOK
CBOJCTBA, IPUMEHEHHE https://m.edsoo.ru/2ce726f8
20 Anpneruapl: popmanbaeTu Bu6nmorexa [IOK
W aneTalbAeTul. ALIETOH https://m.edsoo.ru/b139beaa
OnHOOCHOBHBIE NPEAEIbHBIE
21 KapOOHOBBIE KHUCIIOTHI: bubmmorexa IIOK
MypaBBHHAS 1 yKCYCHAs https://m.edsoo.ru/fecOb113
[TpakTuueckas padbora No 2.
22 «CBolicTBa pacTBOpa bu6morexa LIOK
YKCYCHOI KHCTOTBI» https://m.edso0.ru/486671fb
23 CreapuHOBas U OJICMHOBAs

KHCJIOTBI, KaK MPCACTAaBUTCIIN

but6mmoreka [JOK



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/486671fb

BBICIIHNX I(ap60HOBBIX KHCIIOT

https://m.edso0.ru/83a08773

24

25

26

MpU1a KaK COJIY BBICIIINX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE NEHCTBUE

CrnoxHble 3(upbl Kak
IIPOM3BOJIHBbIE KAPOOHOBBIX
KHCIOT. ['Maponus ClI0KHBIX
3¢hupoB

JKupsr: runpoinus,
pUMEHEeHHe, OUoIoruyecKas
POJIb )KUPOB

bu6nmoteka [IOK
https://m.edso00.ru/83a08773

bubmuorexa [IOK
https://m.edsoo.ru/adfffe6d

bubmuorexa [IOK
https://m.edsoo.ru/al9c5b98

27

YrieBoasl: coCTaB,
Kiaccudukanus. Baxneimme
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

bubnuorexa [JOK
https://m.edsoo.ru/7a9693al

28

Kpaxman u nemnronosa kak
HPUPOIHBIE ITOJTUMEPDI

bu6mmoteka [IOK
https://m.edsoo.ru/72a04508

29

KonTtponpsHas pabora o
paszaeny
«Kucnopoaconepxaine
OpPraHUYeCcKUe COeTUHEHUY/
Bceepoccuiickas npoBepoyHas
pabota

30

OO61as xapakTepuCcTHKa
a30TcoepIKaIuX
OpPraHUYeCKHUX COeTMHEHUH /
Bceepocculickas npoBepoyHas
pabota

bu6nunorexa [IOK
https://m.edsoo.ru/521d1431

31

AMHHBI: METHIIAMHUH U
AHWJINH

but6mmoreka [JOK
https://m.edsoo.ru/efa7e6ca

32

AMHHOKHCIIOTHI KaK
amM(OoTepHbIe OpraHNYECKHe
COCIMHEHMS, HX
OHOJIOrMYECKOEe 3HAUYECHUE.
Ilentuael. benkn xak
MPUPOIHBIC
BBICOKOMOJIEKYJISIpHBIE
COCIMHCHUS

but6mmoreka [JOK
https://m.edsoo.ru/d1773e80

33

OCHOBHBIE TOHATHUI XUMHUU
BBICOKOMOJIEKYJIAPHBIX
COEeIUHEHUN

but6mmoreka [JOK
https://m.edsoo.ru/7aa63ebd



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/7aa63ebd

OcHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX

34 B 1 bu6nmoteka [IOK
coepunenuii. Inactmacce, https://m.edso0.ru/5963a601
Kay‘IYKI/I, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 34
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https://m.edsoo.ru/5963a601

11 KIIACC

DJIEeKTPOHHBIE
KouaunyecTBo
Ne HMara uugposbie
Tema ypoka 4acoB
n/n H3y4YeHUusi  oOpa3oBaTe/IbHbIE
pecypcbl
XUMUYECKUI 3JIEMEHT. ATOM.
1 DIIeKTpOHHAss KOHPUTYpaIus 1 Bubmnorexa LOK
https://m.edsoo.ru/59c112ee
aTOMOB
Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
5 XUMHUYeCcKuX daeMeHToB /. U. 1 bubnuorexa [JOK
Meneneesa, ux CBSI3b C https://m.edsoo.ru/16957c01
COBpPEMEHHOM Teopuei
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XUMHUYECKHUX
3JIEMEHTOB M UX COCTUHEHUIA
[0 TPyNIaM U Meproaam.
3 3HaveHHE NMePUOANIECKOrO 1 bubmmorexa [IOK
P https://m.eds00.ru/f3468927
3aKOHA U CUCTEMBI
XUMHUYECKHX 3JieMeHToB [[. 1.
MeHieneeBa B pa3BUTHH
HayKH
CrpoeHue BenecTna.
Xumudeckas CBA3b, €€ BUIBI,
4 MEXaHU3MbI 00pa30BaHUs 1 bubmorexa LHOK
N p https://m.edsoo.ru/5a8072af
KOBAQJICHTHOM CBSI3H.
Bopopoanas cBsizb
BanentHocTb.
DIIEKTPOOTPHUIIATETBLHOCTb.
5 CreneHb OKUCIICHUS 1 bubmmorexa [JOK
' https://m.edsoo.ru/3d2ca093
BemecTBa MosieKynsipHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS
[TonsaTue o AucnepcHbIX
cucremax. MictTuHHbIE U
6 KOJUTOUTHBIE PACTBOPHI. 1 Bubmnorexa LIOK
https://m.edsoo.ru/da2c70e4
MaccoBas 1ot BelecTBa B
pacTtBope
Knaccudukanms u
but6mmoreka [JOK
7 HOMEHKJIaTypa 1

HCOPTaHUYCCKUX COGI[I/IH@HHfI.

https://m.edsoo.ru/bf9e108d



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/bf9e108d

I'eHeTn4yeckas cBsI3b
HEOPraHWYECKUX BELIECTB,
pa3IMYHBIX KJIaCCOB

Knaccudukanuss XUMHIeCKHX
peaKkuil B HEOPraHUYECKON U
OpraHUYECKON XMMUH. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXPAaHEHUS U
IIPEBPAILECHHS SHEPTUU TIPU
XUMUYECKHUX PEAKLUAX

bubnuorexa [JOK
https://m.edsoo.ru/6335cdd2

CkopocTb peakiu.
OOpaTtuMmble peakiuu.
XUMHUYECKOE PaBHOBECHE

bu6mmoteka [IOK
https://m.edsoo.ru/d1db86da

10

[IpakTrueckas padora Ne 1.
«BnusHue paznu4HbIX
($akTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

bubnuorexa [JOK
https://m.edsoo.ru/1facaldl

11

DNEKTPOIUTHYECKAS
muccormanud. Ilorsgarue o
BOJIOpoIHOM ToKa3atene (PH)
pactBopa. Peakiiuu HOHHOTO
oOMmeHa. ['maponus
OpPTaHHYECKUX U
HEOPraHMYECKUX BEIECTB

bu6nunoteka [IOK
https://m.edsoo.ru/5f766bdf

12

OKHCIUTENBHO-
BOCCTAHOBUTEJIHHBIC PCAKIIHH.
[Tonsatue 06 smekTponuse
pacIiyiaBoB ¥ pacTBOPOB COJIEH

bu6mmoteka [IOK
https://m.edsoo.ru/56226060

13

14

KonTponbhas pabota no
pazneny «Teopetnyeckue
OCHOBBI XUMHUHN»

MerTansl, uX MOJIOKEHHE B
IIepuonnueckoii cucreme
XUMHYECKHX 3y1eMeHToB J1. 1.
MenneneeBa 1 0COOEHHOCTH
cTtpoenust atoMoB. O01IHIe
(bu3HIEeCKre CBOMCTBA
METAJIJIOB

bu6nunoreka [IOK
https://m.edsoo.ru/9839c16¢c

15

CruiaBbl METaJLIOB.
DIIEKTPOXUMUYECKUH P
HanpsHKEHUH METAIIIOB

bubmuorexa [IOK
https://m.edsoo.ru/42b872e3



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/56226060
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/42b872e3

XUMHYECKHE CBOMCTBA
BOKHENUIIINX METAJIOB

16 (HaTpuii, KaJIUii, KAJIBLIUA, bu6nmoreka [IOK
Maruuil, aTFOMUHH) U 1X https://m.edsoo.ru/e12c26b3
COCIMHEHUN

bu6nmoreka [IOK

17 XUMHYECKUE CBOWMCTBA XpoMma, https://m.edsoo.ru/9911bef3
MEJIU U UX COCTMHCHUM bubmuorexa [JOK

https://m.edsoo.ru/2bc0f954

18 XUMHYECKUE CBOMCTBA LINHKA, Bu6munoreka LIOK
JKene3a M UX COeqUHEHHUH https://m.edsoo.ru/b1f2beal
[TpakTuueckas paborta No 2.

"Pemenne

19 bubnuorexa [JOK
IKCICPUMCHTANIBHBIX 33121 110 https://m.edsoo.ru/a6e352ea
Teme «MeTajabe"

Hemeramisl, UX MOJIOKEHUE B
[Tepuonnueckoii cucreme
20 XUMHYECKHX daeMeHTOoB JI. 1 bubmmorexa [JOK
o https://m.edsoo.ru/8ca2dcad
Menneneesa 1 0COOEHHOCTH
CTPOCHHUSI aTOMOB
dusnyeckue CBOMCTBA
HEMETAJUIOB. AJUIOTPONHS
21 HEMETAJUIOB (Ha mpuMepe bubmorexa [JOK
PUMEp https://m.edsoo.ru/ef92c91c
KHCTIOpoJia, cephl, hocdopa u
yriiepojia)
XHUMHUYECKHE CBOMCTBA
22 raJIOT€HOB, CEPBI U UX Bubmaorexa [IOK
. https://m.edsoo.ru/4e223795
COCIMHCHUI

93 XHUMHYECKUE CBOMCTBA a30Ta, Bu6nunorexa LIOK
docdopa 1 UX COeTUHEHHI https://m.edsoo.ru/badd2255
XHUMHUYeCKHe CBOMCTBA

24 yriepoja, KpeMHHS U UX brbmorexa IJOK

. https://m.edsoo.ru/1eb19f9e
COCIMHEHMI
IIpuMeHeHne Ba)KHEUIINX Bubmiorexa HOK
25 . https://m.edsoo.ru/393cdac0
HEMETAJJIOB U UX COCIMHEHMI
a https://m.edsoo.ru/5823cefb
0O00011eHne 1
CHUCTEMAaTU3aLys 3HaHUH 110
but6mmoreka [JOK
26 teme «Hemeramib.

Bprurcienus no ypaBHeHUSIM
XUMHUYECKUX PEAKUUN U

https://m.edsoo.ru/6e864db5



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/6e864db5

TEPMOXUMHUYECKHUE PACUETHI

27

28

29

ITpakTrueckas padota Ne 3.
«Pemenue
AKCIIEPUMEHTANIbHBIX 3a/1a4 10
teme "Hemerasuibt"»

KoHnTtposbHas padoTa mo
TeMaM «MeTaJuiel» U
«Hemertamey

Heopranunueckue u
OpraHUYECKHUE KUCIIOTHI.
Heopranunueckue u
OpraHUYeCKHUe OCHOBAHUS

bubnuorexa [IOK
https://m.edsoo.ru/b624f801

30

31

32

AmdorepHble
HEOpPraHUYECKUE U
OpPraHUYEeCKHUE COCTUHEHUS.
['eHeTnueckast cBs3b
HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB

Ponp xumuu B odecrieueHun
9KOJIOTHYECKOM,
JHEPreTUYECKOM U MULLEBOU
0€30I1aCHOCTH, Pa3BUTUHU
MEOULIMHBI

[TpencraBienust 06 0OmUX
HAYYHBIX TIPUHITUITAX
MPOMBINIJICHHOTO TTOTy4eHUs
BaXHEHIIINX BEIIECTB

bu6nunorexa [IOK
https://m.edsoo.ru/9f11bf51

bu6mmoteka I[IOK
https://m.edsoo.ru/2e45a44f

33

34

Yenosek B MHPE BCUICCTB U
MaTcpHraJioB

Xumus u 310pPOBLC UCJIOBCKA

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

bu6mmoteka I[IOK
https://m.edsoo.ru/fd39587d

but6mmoreka [JOK
https://m.edsoo.ru/a6552721



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/a6552721




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

CpopMUpPOBAHHOCTH TMPEJACTABICHUN O XMMHYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 W DKOJIOTUYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpas BKIJIIOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBIN CKEJeT,
(byHKIMOHANBHAS ~ TPYINa,  pajguKall, U30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PSAMl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrnmeBompl, XKUpBI, OEJNKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBENIEHHWsS O CBOWCTBAaX, COCTaBe, TOJYYEHUH U O€30MacHOM
WCTIONB30BAaHUHM  BAKHEHIIMX HEOPTAaHWMYECKUX H  OPraHUYECKUX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMupoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IIOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTAaHMYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHUMBOIUKY
JUISET  COCTaBJICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB M  ypaBHEHUU
XUMHUYCCKUX peaKqu/’I, HU3T0TaBJIMBATb MOJCIN MOJICKYJI OPraHUYICCKUX
BCIICCTB IS WJUIIOCTPpALMU HUX XUMHUYCCKOIO W MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  MPUHAIJICKHOCTH
M3Y4YEHHBIX OPraHMYECKUX BEIIECTB IO UX COCTaBY M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJAEpXKallMe COCAUHEHUs, BBICOKOMOJIEKYISPHBIC
COCIMHEHMs), JaBaTh KM  Ha3BaHUS 1O  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHbIE)

1.6

2.1

ChopMHpOBaHHOCTh yMEHUS NPUMEHATH: IIOJOKEHUS  TEOpUHU
CTpoeHusi opranudeckux seuiectB A.M. BbytnepoBa 11t 00bscHEHUS
3aBUCHMOCTH CBOMCTB BEIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpPraHn4€CKUC COCIUHCHUS. BbICOKOMOJIGKy.HSIpHI)Ie COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEILECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STUJICHIJIMKOJb, TIUIEpUH, (eHod, (opManbaerua, aneTaibAerun,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAasi KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, ILeJUI03a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh yYMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(bu3MvYecKe W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPEJICTABUTENIEH
Pa3TUYHBIX KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH, JTHIIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOJb, TIHICPUH, (EHOJI, aleTaTbIer I,
MypaBbHHAsS M YKCYCHasi KHCJIOTBHI, TJIFOKO3a, KpaxMaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUPOBAaHHOCTh YMEHUSI WIJUTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  MPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHUX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hOpMyIT

2.4

CdopmMupoBaHHOCTH YMEHUS XapakTepu3oBaTh HACTOYHUKHU
YTIEBOJOPOAHOTO CBHIPhs (He(PTh, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI MX

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKu

XUMHUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYUYHOTO IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHUU




3.2

BEIIECTB W XUMHYECKUX sIBIIeHUN (HAOMoJeHUEe, HW3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HMCIOIb30BaTh CUCTEMHBIC
XUMHYECKUE 3HAHUSA JUIl MPUHATHAS PENICHUM B  KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh YMEHHI COOJIOATh MpaBWIa IOJIb30BAHUS
XUMHUYECKON TMOCynoil U 1a00paTOpHBIM 00OPYIOBaHHMEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CpopMUpPOBAaHHOCTh YMEHHM IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpaLCHIS OPIraHUYECKUX BEIIECTB MIPH HArpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OETKOB TMPU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpalleHHH C BEIIeCTBAMU M JIaOOPaTOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTaTOB

3.4

3.5

CpopMHUpPOBAaHHOCTh YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHUYECKHUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PeaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUHI KPUTUYECKU aHAIM3UPOBATh
XUMUYECKYI0 HWH(OpMAIMIO, TOJIYyYaeMyl M3 Pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHUpOBaHHOCT, yMEHHH COOIOATh TMpaBUja IKOJOTHYECKH
1enecoo0pa3Horo MoBeNEHUss B OBITY U TPYJIOBOM JA€ATEIHLHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpYXKAlOIIeW NIpPUPOIHON
Cpebl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS HAa JKHMBBIE OPTraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
MpPUMEpax CIOCOObI YMEHBIIEHUS M MPEJOTBPALCHUS HUX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA




11 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

13

Biagenue cucremMoi XMMHYECKMX 3HAaHUN, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOLINE  IMOHATUSA  (XUMMUYECKUMH  3JEMEHT,  aToM,
ANEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3J1eKTPOHHBIE OPOUTAIH AaTOMOB,
HOH, MOJIEKYJIa, BaJCHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTD, CTEIEHb
OKHCJICHMS, XUMUYECKas CBA3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIbl XUMHYECKUX peakUui
(OKUCITUTENBbHO-BOCCTAHOBUTENIBHBIE, 3K30- U SHAOTEPMHUYECKHE,
peakLuy MOHHOro OOMEHa), PacTBOP, AJIEKTPOIMUTHI, HEINEKTPOJIUTHI,
JNIEKTPOIUTUYECKAsd  JUCCOLMALUA, OKHUCIHWTENb, BOCCTAaHOBHTEIND,
CKOpPOCTh XMMHYECKOM pPEaKlMU, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormanuu, llepuonuueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJIEHUS O CBOWCTBAX,
COCTaBe, IMOJY4YEHMH U OE30IaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY W MNPaKTUYECKOW AEATeNbHOCTH

YCJIOBCKa

Cq)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBISABIIATE XapPAKTCPHBIC IIPU3HAKH U
B3aMMOCBA3b H3YYCHHBIX HOHSITI/II\/JI, MNPUMCHATE COOTBCTCTBYIOIIUC
IOHATUA TIPU OIMUMCAHUHU CTPOCHHUA U CBOICTB HCOPTaHNUYCCKUX
BCIICCTB U HX npeBpameHI/Iﬁ; BBIABJIATH B3aMMOCBA3b XHUMHUYCCKHUX
3HaHUH C IIOHATHUAMU u NpeACTaBJICHUAMU APpyrux

€CTCCTBCHHOHAYYHEBIX IPEAMETOB

BrnageHne OCHOBHBIMM METOJAaMM HAay4HOTO ITO3HAHUS BELIECTB U
XUMHYECKUX sBJIEHUN (HaOmoaeHue, H3MEpeHHue, SKCIEPUMEHT,

MOIICJ'II/IpOBaHI/IC)

14

CpopMHUpPOBAaHHOCT, YMEHHUH OMpEIENsITh BaJCHTHOCTh M CTETCHBb
OKHCJIEHUSI XHMHMUYECKHX DJIEMEHTOB B COEJUHEHHUAX pa3IMYHOTO
CcOCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJICHTHAas, HWOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COCAUHEHUSAX, TUI KPUCTAITTMYECKON
pEeETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKYJspHas, MOHHAs,

MeTaJlJIN4ecKast)

1.5

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep CpPeabl B BOJHBIX




1.6

1.7

pacTBOpax HEOPraHUUECKUX COCAMHEHUN

ChopMUPOBAaHHOCTh ~ YMEHHS  KJIACCH(PHUIIMPOBATH  XHUMUYECCKHE
peaKnuu Mo pa3IuYHbIM MpHU3HAKaM (YHCIy H COCTaBY pearupyromInx
BEIIECTB, TemIOBOMY J(h(deKTy peakiuu, HW3MEHEHUIO CTereHen
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO

KaTaJIu3aTopa)

ChopMupOBaHHOCTb ~YMEHMH  COCTaBJIATh YPABHEHUS  peakLui
Pa3JIMYHBIX THUIIOB, IIOJHBIE WU COKpAIICHHBIC YpPAaBHEHUS pPEAKLUN
MOHHOI'0 0OMEHA, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UAYT

IO KOHIIa

1.8

1.9

CpopMUpOBaHHOCT YMEHUM MPOBOJUTH PEAKIIMHU, MOITBEPKAAIOITNE
KaueCTBEHHBIM COCTAaB  pPA3JMYHBIX HEOPraHWYECKHUX  BEILIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HWOHBI, IIPUCYTCTBYIOIIUE B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEILECTB
CdopmMupoBaHHOCTh YMEHMM PpacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuin IIOCPEJICTBOM COCTaBJICHUSA

QJICKTPOHHOT'O OajaHca 3THUX peaKI_[I/Iﬁ

1.10

CpopMHUpOBAaHHOCT, yMEHUH OOBICHITH 3aBHCHUMOCTh CKOPOCTH

XUMHYECKOMN pCakiuun OT pa3JIMIHbIX (paKTOpOB

1.11

2.1

CpopMHUpPOBAaHHOCT, YMEHUH  OOBSICHATH  XapaKTep  CMEIICHHS
XUMHUYECKOIO PABHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACHCTBUS

(mpunnun Jle Hlatense)
OO01mas u HeopraHu4yecKasi XUuMHUs

CdhopMupoBaHHOCTh yMEHHUH packpeiBaTh cMblich [lepuoanyeckoro
3aKOHa JN. Menneneena u JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOMIYI0,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIII

2.2

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB XMMHMYECKHMX 3i1eMeHTOB 1—4 mnepuonos llepnoanueckoit
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHA «S-, P-, O-27€KTpOHHBIE OpPOUTANY, «IHEPreTUYCCKUE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHNYCCKUX 3JICMCHTOB MU HX COG[[I/IHGHI/Iﬁ o nepuoaamMm U rpymmam

[Tepuonuueckoit cucrembl xuMuueckux 3aeMeHToB J[.M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIUE
XHUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,

MOATBEPXKIaTh  CYIIECTBOBAHHWE  T'CHETHYECKOM  CBS3HM  MEXKIY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

ChopMUpOBaHHOCTH ~ YMEHMH  yCTAaHABIMBAaTh  IPUHAAJICKHOCTH
HEOpPraHMYECKUX BEUIECTB IO MX COCTaBy K ONIpEEIEHHOMY Kiaccy
(rpymme) coenuHEHUN (MPOCThIE BELIECTBA — METAJUIbl U HEMETAILIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIG TUAPOKCHUADBI, COJ'II/I)

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYK) CHUMBOJIUKY
Ui cocTaBleHHS (OpPMYJT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peaknmii, cucrematrueckyto HomeHknatypy (IUPAC) u tpuBuaibHbIe
Ha3BaHUS OTJEJIHBIX HEOPraHMYeCKUX BelecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUak, rameéHas HM3BeCTb, HeEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh yMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEUIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHME  TCHETUYCCKOW  CBS3UM  MEKIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBKD  ypaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOIHATE XUMUYECKUH
SKCIIEPUMEHT (pa3jioKeHHE TNEepOKCHAa BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aToOpa, ONpPENENIEHNE Cpeabl pacCTBOPOB BEUIECTB € IOMOIIBIO
YHUBEPCAJIbHOIO HHAMKATOPA, BIMSHHUE pa3IM4YHBIX (PaKTOPOB Ha
CKOpOCTh ~XMMHUYECKON peakIuH, peakuud HOHHOro oOMeHa,
KaueCTBEHHbIE PeaKuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH AaMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ad II0 TeMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30IacCHOCTH TpH OOpaIleHWH C BEIIeCTBAaMH M JIAOOPAaTOPHBIM
00opyoBaHuEM; MIPEACTABIATh pe3ynbTaThI XUMHYECKOTO
JKCIIepUMEHTa B (opMme 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peaKLII/Iﬁ )51 (I)OpMYJ'II/IPOBaTL BBIBOJZIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

ChopMHUpPOBAaHHOCT, YMEHUW COOJIOATh TMpaBHJIa TIOJIB30BAHUS
XUMHYECKON TOCyloil M 1abopaTopHBIM OOOpYyIOBaHHEM, a TaKkKe
MpaBmiia 0OpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHWYECKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKkTepHU30BaTh XUMHYECKUE
MPOLIECCH, JISKAILIUE B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHUS! CEpHOMN
KHCIIOTHI, aMMHaKa, a TaKkke cPOpMUPOBAHHOCTH MPEACTABICHUI 00
06H_II/IX HAayYHBIX MMpuHIKIIax )41 3KOJOTHUYCCKUX HpOGHGMaX

XUMHYECCKOT'O IMTPOMU3BOJCTBA




XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, pOJIM XUMHH B TO3HAHUU
SBJIGHUH TpPUPOAbI, B (POPMUPOBAHUU MBIIUICHUS M KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaAMOTHOCTH, HEOOXOIUMOM st
pelleHrs NPaKTHYECKUX 3aJad U IKOJOTHYECKH OOOCHOBAaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XMMHUYECKYI0 MH(OpMaIio, MOIy4aeMyl U3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHHUKaIUK, ceTb IHTEpHET U 1pyrue)

CpopMHUpPOBAaHHOCT, yMEHUW COOJIIOJATh TIPABWJIA IKOJIOTHYECKH
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATENBHOCTH B
LEIAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH NPUPOIHOU

cpebl

3.4

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
OIpEACIEHHBIX BELIECTB, MOHUMasl cMblca nokasarens [1/IK, noscHaTe
Ha MpuMepax crnocoObl YMEHBIICHUS U MPEJOTBPAIlEHUs UX BPEIHOTO

BOSI[GfICTBHH Ha OpraHus3M 4C€JIOBCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
HCIIOJIb30BAaHUEM TMOHSITHUSL «MaccoBas JI0Ji1 BEIECTBA B PAacTBOPE»,
O0OBEMHBIX OTHOLICHWH Ta30B MPH XUMHUYECKUX PEAKIUSAX, MacChl
BelecTBa WIM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIMH BEIIECTB,
TErI0BOr0 d(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHUA SHECPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
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HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHH‘ICCKOﬁ XUMHUHU

Hpez[MeT OpFaHH‘leCKOfI XUMHUH: €€ BO3HUKHOBCHHEC, Pa3sBUTHC W 3HAYCHUC B
IMOJIYYCHHUH HOBBIX BCHICCTB M MATCpHAJIOB. TeOpI/ISI CTPOCHUSA OPraHUYCCKHX

coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

CtpykTypHBlE (OPMYIBI OPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHS.
XHAMHYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSAX — OJWUHAPHBIE U KpAaTHbIE

CBA3H. HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpPraHn4eCKHX BCIICCTB

1.3

Homenknarypa opraHuyecKrux COEIMHEHUHN (CHCTeMaTHuYecKas) U TPUBUAIbHbBIE

Ha3BaHUS Ba)KHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHu4YCCKUX BCHICCTB

2.1

2.2

2.3

2.4

YrieBogopoasl

AIKaHBI: COCTaB U CTpPOCHUC, TOMOJIOTHYECKUI pAA. MertaH u 3TaH — HpOCTCﬁH.IPIG
NpEACTABUTCIIM AJIKAHOB: (I)I/I3I/I‘leCKI/Ie U XHMMHYECKHE CBOMCTBa (peaKI_lI/II/I

3aMCIICHUA U FOpeHI/ISI), HaxXO0XICHUC B IPHUPOAL, ITOJTYYCHHUE U TPUMCHCHUC

AJKeHBI: COCTaB U CTPOECHHE, NOMOJIOTMUECKHH psf. ODTWIEH M NPONWIEH —
MPOCTEHIINE MPEICTAaBUTENIN AJIKEHOB: (PU3MUeCKUe U XUMHUYECKHE CBOWCTBA
(peakuu THJIPUPOBAHUS, TallOTCHUPOBAHUS, THApAaTalldM, OKHUCICHHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHEC U IPUMCHCHUC

Ankanuensl: Oyraguen-1,3 u MetunOyranueH-1,3: cTpoeHue, BaxkHeWIIHe
XMMHUYECKHE CBOMCTBA (peakuusi noaumepusanun). [lomyuenne cuHTeTHUECKOTO

KaydyKa U pe3UHbI

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHYECKUN Psil. ALUETHIICH —
MPOCTEHIINIA TPENCTaBUTENIb AJKHMHOB: COCTaB, CTpOE€HHE, (U3HUECKue U
XUMHYECKHE CBOWCTBA (peakuuu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINH,

TOpCHI/IH), MOJIY4YCHHUEC U TPUMCHCHUC

2.5

Apensl. benszon: cocraB, cTpoeHue, (pu3MUECKHMe U XHUMHUYECKHE CBOHCTBA
(peakuuu raJToreHUpPOBaHMs M HUTPOBAHUS ), MOTyYCHHUE U TpuMeHeHue. Tomyou:
COCTaB, CTpoeHHE, (u3nyeckue W XUMHYECKHE CBOWCTBa  (peakuuu
TaJIOTCHUPOBAaHUSI M HUTPOBAHHSA), TMOJyYECHHE W TpHUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHeTmueckas CBA3b MEXAY YINIEBOAOPOAAMH, IPUHAMICKALIUMU K

Pa3JIMIHBIM KJIacCaM

2.6

[TpupoHbIe HCTOYHUKH YTIeBOA0PO0B. IIpupoaHblii ra3 u nomyTHbie He(TAHBIC




3.1

ra3el. Hedtp u €€ mpoucxoxaenue. CrocoObl mepepadoTKi HEPTH: MEPETOHKA,
KPEKUHT (TepMHUECKUH, KaTanuTu4yeckuil), muponus. [IpogykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KaMmeHHbI yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
U XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBIMH  MeETaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), MpPUMEHEHHE. BoJOopoJHbIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JleficTBME MeTaHOJIa U 3TaHOJa Ha OPraHU3M 4YEJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOJIb U IJIMIICPUH: CTPOCHHE, (PU3UYECKUE H
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IWICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsl peakiusi Ha MHOTO0ATOMHBIE CNHPTHI). JleiicTBHE HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@DeHO:  CTPOCHHWE MOJICKYJbl, (M3MYECKHE W XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHYECKHE CBOMCTBA (PEaKIMH OKWUCICHHUS U BOCCTAHOBIICHUS, KaUECTBEHHBIE

peaxkuun), noJy4eHrue U NpuMeHeHue

OHOOCHOBHBIE TpefeibHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHCIIOTBI: CTPOEHHE, (PU3HUECKHE U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CreapuHOBasi MU OJEMHOBAsl KUCIOTHlI KaK MPEJCTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢pupoB. Kupsl. ['naponus xupoB. [lpumenenue xupoB. buonmorunueckas posb
KUPOB

VYrieBonpl: cocTaB, KiacCU(pUKAIKMSA YIJIEBOIOB (MOHO-, JU- U TOJHCAXapHUIBI).
I'moko3a — mpocredmmii MoOHOcaxapuJl: OCOOCHHOCTH CTPOEHHS MOJIEKYIIbI,
¢du3MuecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HAaXOXKIEHHE B MPUPOAE, NMPUMEHEHHe, OHOJIoruuecKas
ponb. DotocunTe3. PpyKTO3a KaK M30MEP IIIOKO3bl. KpaxMan u 1mesmirono3a Kak
pUpoAHble NoiauMepbl. CTpoeHHE KpaxMmala M LEeUI0J03bl. Puznyeckue u

XMMHUYECKHE CBOICTBA Kpaxmaiia (TUIPOJIN3, KaYECTBEHHAsl PEAKIUS C HOA0M)

A3oTcoaepikalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuveckue coeauHeHus. Pu3nuecKkue u

XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpumMepe riauiuHa). buonormueckoe




4.2

3Ha4YeHUE aMUHOKUCIOT. IlenrTuabl
benku kak nOpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHud. llepBuunas,
BTOpUYHAS WU TPETUYHAS CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:

TUApOoJIn3, A€HaTypanus, KaYCCTBCHHBIC pCaKIIMKU Ha Oenku

BbicokOoMOnEKyIspHbIE COEMHEHMS

5.1

5.2

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

MOJIMMEPU3ALUS U ITOJIMKOHICHCALIHS
OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BELIECTB W HX IPEBPALLCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

11

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

XuMudeckuil sneMeHT. AToM. Sapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHHU, MOAYPOBHU. ATOMHbBIE OpOUTaNH, S-, P-, U-371€eMEHTHI.
Oco0eHHOCTH pacTpeieieHUs] SJIEKTPOHOB MO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOO0B. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKHUX d1emMeHToB J[.1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xumuyeckux ieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUS CBOWCTB XHMMMUECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEUIECTB IO TpyIIaM U IepHoJaM.

3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUU HAYKH

13

14

Ctpoenne BemiecTBa. XHMHUYECKas CBS3b. BHIBI XHUMHUYECKOW  CBS3H
(koBaJleHTHAs HEMOJSpHas W TONSpHAs, HWOHHAs, MeTauinueckas). VoHBI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKIIENTOPHBIN). Bogopoanas cBs3b

BaneHnTHOCTB. DIEKTpOOTpHUIIATEILHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIA KpPUCTAUIMYECKOM pem€rku. lloHsTtHe o0 aucnepcHbIX

cucremax. McTuHHBIE U KOJUIOMJHBIC paCTBOPHI. MaccoBas J0JI1 BCIIECTBA B




1.6

1.7

pactBope
Kiaccudukanms HeopraHum4ecKux coeinHeHni. HoMeHki1aTypa HeopraHm4ecKux
BEILIECTB
Xumuueckas peakuus. Krnaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHMSI MacChl BEIIECTB,

3aKOH COXpaHCHUA U IMPEBPAILICHUA SOHCPIUHU ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKOpoCTh peaknuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumMble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

COCTOSIHME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

1.11

2.1

2.2

QHGKTPOJ'II/ITI/I‘IGCKEIH Jucconuanms. CunpHple U ciiaOble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIas, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hewmeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MPUMEPE KUCIOPO1a, CEPHI,
dbocdopa u yraeponaa)

XUMHUECKHE CBOMCTBA BaXHEMIIMX HEMETa/IoB (TaJOreHoB, Cepbl, a30Ta,
¢dochopa, yrmepoga W KpeMHHs) M HX  COEAMHEHUM  (OKCHIOB,
KHCIIOPOJICOICPKAIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne wmeramwioB B Ilepuogudeckoil cuUCTEME XMMHUYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢puszndyeckue cBoicTBa MetamioB. CIiIaBbl METAJJIOB.

DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJIOB
XUMHUYECKHE CBOWMCTBA BAXHEHUIIMX METAJJIOB (HATpWUM, Kanuii, KaJabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJe30, MeIb) U WX coeauHeHuid. OOmme

CrocoObI MOTy4YeHHUsI MeTauIoB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'emeTnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1acCcaM

XUMUS U )KA3HD

3.1

Pons xumMum B oOecredeHUH HSKOJOTHYECKOW, SHEPTeTHYECKOW W THIIECBOU
6€3OHaCHOCTI/I, paBBI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (6] HaquBIX METOAAaxX ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKqu/i

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOJYYEHUS




3.3

BOXHEHIIMX BelIeCTB. UenOBEK B MUpE BEIIECTB M MATEPHUAJIOB: BaKHEUILHME
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTEpUalibl, KPackKH, CTEKIIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATepUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUA UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIIOJIb30BaHUS JICKAPCTBEHHBIX

IIperaparTos, IpaBujia 0€30I1aCHOT0 MCITOJIL30BaHUs IIpenapaToB OBITOBOM XHMHHU

B IIOBCEHEBHOU KU3HU




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- Xwmusa, 10 xmace/ T'abpumensa O.C., OctpoymoB W.I'., Cmamko C.A.,
AKIIMOHEpHOE o01ecTBo «30aTenbeTBO «IIpocBenieHue»
-Xumust, 11 xmacc/ Tabpuensa O.C., OctpoymoB W.I'., CmagxkoB C.A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocBemienner

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

- Xumus (0a30BbIi ypoBeHb). Peanu3zanusi oOpa3oBaHus: METOIUUECKOE OCOOHE
st yuutenst / Kasepuna A. A., [luuyruna I'.B.; nox pea.I'. B. [Tuuyrunoii. M. :

OI'BHY «MuctutyT cTpareruu pazsutus oopazoanus PAOy», 2022 §1c.:u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubmuorexa I{OK https://m.edsoo.ru/7f41a636
bubmunorexa ILIOK https://m.edsoo.ru/7f41837¢c
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